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I. INTRODUCTION
Many authors agree on the argument that schooling has a positive impact on withingroups wage inequality in Portugal 1 . The evidence is generally based on the standard quantile-regression techniques due to Koenker and Bassett (1978) , applied to several types of wage equations. As a matter of example, Hartog, Pereira and Vieira (2001) , Machado and Mata (2001) as well as Martins and Pereira (2004) use different specifications of a Mincerian model and find that the return to schooling is increasing along the conditional earnings distribution. Particularly, the return at the ninth decile seems to be significantly higher than the return at the first decile.
Apart from a recent contribution by Andini (forthcoming, 2008) , a common feature of the quantile-regression studies on schooling and within-groups wage inequality in Portugal is that no one deals with the endogeneity of schooling which is, typically, a relevant issue in studies focusing on the impact of schooling on the mean of the conditional earnings distribution.
Likewise the ordinary-least-squares estimator, the estimator of Koenker and Bassett (1978) assumes residuals' orthogonality 2 . Therefore, disregarding the endogeneity of schooling may imply inconsistent estimates of its coefficient along the conditional wage distribution, i.e. the estimated impact of schooling on within-groups earnings dispersion may be misleading.
1 This section partly borrows from Andini (forthcoming, 2008) . 
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A further common feature of existing studies is that no one deals with the total impact of schooling on within-groups wage inequality in Portugal, meaning that previouslyestimated wage equations do not exclude schooling-dependent covariates, such as industry dummies 3 and labour-market experience 4 , from the list of regressors.
To be more precise about the meaning and the relevance of the concept of total return to schooling, let us present the following simple example. First, let us label the logarithm of hourly earnings as w ln , the number of schooling years as s, the so-called potential Andini (forthcoming, 2008) . Andini (forthcoming, 2008) finds that the difference between the total return at the ninth decile and the total return at the first decile of the conditional earnings distribution in
II. EMPIRICAL MODEL
Portugal is likely to range between 4.2% estimated using the standard quantileregression techniques due to Koenker and Bassett (1978) and 26.2% estimated using the instrumental-variable approach due to Arias, Hallock and Sosa-Escudero (2001) . In this paper, we provide further evidence on the total impact of schooling on within-groups wage inequality using the latest available instrumental-variable technique for quantile regression, i.e. the control-function estimator due to Lee (forthcoming, 2007) .
To explain the rationale behind our estimation procedure, let us suppose that a variable Y is explained by an exogenous variable X and an endogenous variable S. Further, let us assume that there is an interest in estimating the impact of S (not only on the mean but also) on the shape of the conditional distribution of Y, controlling for X and using quantile-regression techniques. The control-function approach due to Lee (2007, forthcoming) is a two-stage approach similar to the one adopted by Arias, Hallock and Both approaches aim at providing consistent estimates of the coefficient of the endogenous explanatory variable at several quantiles of the conditional distribution of the dependent variable, using the estimator of Koenker and Bassett (1978, KB henceforth) in the second stage. And, both approaches suffer from the typical loss of efficiency associated with the implementation of instrumental-variable techniques in finite samples, but the method of Lee turns out to be more efficient than the method of AHS, in our specific application, at both the first and the ninth decile of the conditional wage distribution. Note that the latter point has special relevance for the issue of recovering a reliable measure of the impact of schooling on within-groups wage inequality.
Based on the empirical specification proposed by Andini (forthcoming, 2008) , the estimation procedure of this paper is as follows: Summary sample statistics are reported in Table 1 .
III. RESULTS
First-stage regression results are presented in the Appendix. Specifically, as already discussed by Andini (forthcoming, 2008) , the use of a full set of quarters of birth as instrumental variables is not entirely satisfactory because the F-test of excluded instruments does not reject the null (p-value 0.1972; this result seems driven by the third quarter). It is also known, however, that passing the F-test should not be intended as a strict requirement due to the limitations of the test itself, i.e. low power (see Cruz and Moreira, 2005) . This is particularly true when the Sargan test of over-identification is passed (p-value 0.1351), i.e. the model specification is not rejected. In addition, our results are consistent with the findings of Angrist and Krueger (1991) who argue that people born later in the year have slightly more schooling than people born earlier.
Note, indeed, that the estimated coefficients for the first, the second and the third quarter of birth are negative and that the excluded category is the fourth quarter of birth.
Further, robustness checks highlight that, if the model is just-identified using the fourth quarter of birth only, the estimated coefficient for the last quarter of the year has the expected positive sign and is statistically significant (p-value 0.055). Finally, if only the last two quarters of the year are used as instruments, the estimated coefficients are both positive and the F-test of excluded instruments is passed (p-value 0.096).
It is worth stressing that our estimation results for the wage equation are robust to the identification strategy. As a matter of example, the AHS method provides roughly the same results when one uses the fourth quarter of birth as single instrument for schooling years rather than a full set of indicator-variables for quarters of birth as in the Appendix.
Hence, for sake of comparison with our previous estimates of the total return to schooling along the conditional wage distribution, we adopt the same identification strategy as implemented by Andini (forthcoming, 2008) . Depending on the order of the control-function, the total impact of schooling on withingroups wage inequality varies from 5.1% to 7.4% and fits the interval provided by Andini (forthcoming, 2008) , who refers to the difference between the return at the ninth decile and the return at the first decile of the conditional earnings distribution.
Therefore, one contribution of this paper consists of providing evidence on a smaller interval of impact than previously estimated, i.e. 5.1%-7.4% vs. 4.2%-26.2%.
Further, note that the standard KB techniques disregarding the endogeneity issue suggest a 4.1% gap and therefore underestimate the total impact of schooling on withingroups wage inequality in Portugal, as previously suggested by Andini (forthcoming, 2008) , although the magnitude of the downward bias is smaller than one predicted by the AHS method.
Remarkably, the estimator of Lee predicts a pattern of the schooling coefficient, along the conditional wage distribution, that looks very much like the one predicted by the method of AHS, with a peak around the eight decile and a drop around the second decile. Hence, the impact of schooling on within-groups wage inequality is higher when measured as difference between the 25 th quantile and the 75 th quantile, ranging from 7.6% to 12.2%. Again, this result is not captured by the standard quantile-regression estimator that only highlights a 3.0% gap.
In contrast, the standard exogeneity-based techniques seem to perform relatively fine when considering the conditional average return to schooling. The ordinary-least-8 squares estimator prospects a 5.7% coefficient, which lies within the interval of 4.7%-7.5% obtained using the control-function approach and the AHS method. The conclusion is that schooling has a positive impact on between-groups wage inequality in Portugal. The latter, however, is a well-known result and goes beyond the objective of this paper.
IV. FINAL REMARKS
This paper uses the control-function estimator for quantile regression due to Lee (forthcoming, 2007) and provides further evidence of the total impact of schooling of within-groups wage inequality in Portugal. In our specific application, the estimator of Lee turns out to be more efficient than the estimator of Arias, Hallock and SosaEscudero (2001) at two key-deciles of the conditional wage distribution, thus providing more reliable measures of the corresponding total returns to schooling. Specifically, we find that standard exogeneity-based estimator of Koenker and Bassett (1978) underestimates the impact of schooling on earnings dispersion trough its within-groups dimension, although the magnitude of the bias is likely to be less than previously suggested.
The empirical research on the positive association between schooling and within-groups wage dispersion in Portugal is relatively rich in contributions. The finding of a positive association is also supported by several studies using the KB estimator with education levels rather than schooling years. The striking evidence that schooling/education is a strong source of the so-called residual earnings inequality should inspire an effort of understanding the reasons behind this stylized fact.
Some authors suggest that one possible explanation of the above-referred fact has to do with educational mismatches in the labour market. However, the existing empirical 9 evidence is not necessarily consistent with this argument (see Budría, 2006) . Our perception of the problem is that future research should pay more attention to the issue of school quality. The existing differences in the quality of Portuguese universities and high-schools, which are well-known to everybody living in Portugal, are likely to play an important role in explaining the stylized fact that the wage returns for individuals with the same number of schooling years or the same level of education (and the same observed characteristics) are quite heterogeneous. However, an empirical evaluation of the latter hypothesis needs individual-level data on school quality, which are not currently available. 
